Medications are critical to the management of patient conditions, and they can have significant effects on the success or failure of medical interventions. Patient perceptions of drug warnings play an important role in medication compliance and ultimately disease management. Several factors may affect patients' understanding of drug warnings and drug labeling, including health literacy and interactions with physicians and pharmacists. Purpose: The purpose of this article is to provide a review of the literature related to patient perceptions of drug warnings and drug labeling. Descriptive articles and studies regarding patient perceptions and knowledge of adverse drug reaction warnings were reviewed. Methods: The following databases were utilized to search the literature related to patient perceptions of drug warnings: PubMed, Academic Search Premiere, CINAHL, Medline, Psych Info, Business Source Complete, Alternative Healthwatch, Health Source (both Nursing/Academic and Consumer additions), JSTOR, and Master File Premiere. For the purpose of this review, any peer-reviewed article was eligible. Exclusionary criteria included: articles published in languages other than English, articles/studies on patient perceptions of vaccines and chemotherapy, and articles related to perceptions of medications administered in the inpatient setting. Forty-six articles were included in the review. Results: Health literacy has been shown to have a major impact on patients' ability to understand potential adverse reactions and instructions on correct dosing of medications. Direct communication with physicians and pharmacists is one of the most important and effective variables in promoting understanding of drug warnings. Appropriateness of written medical information that is informative and timely can improve patients' perceptions of drug warnings and hopefully disease management. Conclusion: As patients increasingly assume more personal responsibility as informed consumers of health care, it is even more important to address patient perceptions of drug warnings considering how this fits in the context of their overall care.
Most patients want to understand their medications and administer them safely and appropriately. Several issues, such as administering the doses at the correct times and being aware of potential adverse effects, prove to be challenging to patients. Patients' knowledge and attitudes toward drug warnings are important factors in medication compliance. It has been documented that patients frequently misinterpret prescription labels and drug information, leading to inappropriate administration. 2 This can prove frustrating for health care providers and patients, and improvement requires a multifaceted examination of the issues faced by patients.
The purpose of this article is to provide a review of the literature related to patient perceptions of drug warnings and drug labeling. Descriptive articles and studies regarding patient perceptions and knowledge of adverse drug reaction warnings were reviewed. A brief background section on the significance of adverse drug events is presented, followed by the review. Suggestions to improve patient education concerning drug information will be presented.
Background

Significance of adverse drug events
An estimated four out of five adults in the United States use at least one medication in any given week. 1 In the US, nearly one-third of patients use at least five different medications per week. 1 Due to the frequency of medication use and potential for errors in administration, the risk of adverse effects is great. Adverse drug events (ADEs) include both errors of administration as well as adverse drug reactions (ADRs). According to the World Health Organization, an ADR is a noxious, unintended, and undesired effect of a drug, which occurs at doses used in humans for prophylaxis, diagnosis, or therapy. 3 ADEs due to medication errors within hospitals are associated with 770,000 injuries or deaths each year in the US. 4 ADEs among hospitalized patients cause an average prolonged hospitalization of 1.2-3.8 days. 5 A meta-analysis by Lazarou et al, involving the search of four electronic databases for articles published between 1966 and 1996, evaluated 39 prospective studies for incidence of inhospital ADRs and ADRs prompting hospitalization. 6 The overall incidence of ADRs was 6.7%, based upon studies conducted at US hospitals. Fatal ADRs represented 0.32% of hospital cases, making ADRs the fourth to sixth leading cause of death. 6 Several studies have examined the link between adverse drug events or reactions and subsequent hospital admissions, with troubling findings. A Canadian retrospective study found that 42% of patients with ADEs required hospitalization, and an estimated 29% of ADEs were considered preventable. 7 Increasing age, comorbidities, and medications were found to increase prevalence of ADEs. Cardiovascular drugs were the most common drugs to result in ADEs. 7 In Britain, a prospective study of 18,820 patients admitted to the British National Health System revealed that 6.5% of hospital admissions were related to ADRs. 8 While most research has focused upon in-hospital ADEs, 9 targeting ADEs in the ambulatory setting has also become a focus of research and intervention efforts. Rodriguez-Monguior et al, in a review examining the economic impact of ADEs in the US and other countries, reported that an estimated 43.3%-83% of outpatient ADEs are preventable. 5 Thus, patients' awareness of ADEs and understanding of drug warnings in the ambulatory setting is critical and can potentially prevent emergency department visits and acute hospitalizations.
Methods
Search strategy
An initial PubMed search yielded 649 citations when utilizing the search terms "patient perceptions" AND "adverse drug reactions". Of the 649 citations, 623 (96%) were unrelated to the general topic of this review and instead were associated with drug toxicity and other subjects. Only 26 (4%) were generally associated with the subject matter of this review. Exclusionary criteria included: articles published in languages other than English, articles/studies on patient perceptions of vaccines and chemotherapy, and articles related to perceptions of medications administered in the inpatient setting. Of the 26 citations, 8 (31%) dealt with perceptions of health care professionals (rather than patients) to adverse drug reactions or drug reaction warnings, leaving 18 (69%) articles eligible for inclusion. Additional searches utilized the following databases: Academic Search Premiere, CINAHL, Medline, Psych Info, Business Source Complete, Alternative Healthwatch, Health Source (both Nursing/Academic and Consumer editions), JSTOR, and Master File Premiere. For the purpose of this review, any peer-reviewed article was eligible. The f ollowing search terms were utilized: " pharmaceutical preparations/adverse effect," "drug labeling," "patient education," "patients AND drug warnings," "health literacy," and "drug labeling" AND "medication adherence". Additionally, using PubMed, a search with "patients" MeSH AND "health literacy" MeSH was run. All search lists were cross-referenced, yielding articles eligible for inclusion. In addition, reference lists from relevant articles were checked by TM and CYC, which yielded additional articles that had not surfaced in other searches. A total of 46 articles were included in this review. 
Results
Based upon this review of the literature, there are numerous factors that may contribute to patients' perceptions of drug warnings. One of these factors, health literacy, can be classified as patient-centric, while others may relate to stakeholders within the health care system such as pharmaceutical manufacturers, physicians, and pharmacies. Readability/ comprehensibility of medication inserts; physician communication with pharmacists; physician communication with patients; and patients' own literacy levels all affect patients' understanding of and attitudes toward drug reaction warnings. What follows are brief summaries of the literature in these areas.
Medication information
Currently, there is a lack of standardization of consumer medical information about potential adverse pharmaceutical events. Distracting marketing information and logos on both prescription and over-the-counter medications can unwittingly downplay important drug information. The complexity of written medication information, including drug labels, can often be a hurdle for even the most educated patient.
written medication information
Several studies have analyzed medication leaflets and other written medication information (WMI) for quality, readability, and comprehensibility. [10] [11] [12] [13] [14] Carrigan et al assessed leaflets from 50 of the most commonly prescribed drugs in the United Kingdom, with half of the leaflets representing generic medications and half representing brand-name medications. 10 Researchers found immense variability in the presentation of information, and 40% of leaflets gave no indication of the likelihood of ADEs occurring. In addition, more than half of the leaflets presented adverse effects in paragraphs of continuous text, without any form of categorization as to types of adverse events. Only 12% used currently recommended European Union (EU) terms and 8% of leaflets provided numerical information regarding risk, despite current best practice recommendations on presenting verbal descriptions and numerical information in the form of natural frequencies. Only two leaflets (4%) included any information regarding benefits of the medication. 10 Fuchs et al, in a study of package inserts in Germany, noted that of 73.5% of medication inserts studied, the maximum daily dose was missing. 11 It was also noted that 98.5% of package inserts included nonquantifiable statements such as "take 1-2 tablets, 1-3 times daily". 11 Evaluating the quality of WMI is important, but ensuring WMI is actually given to the patient is even more critical. A recent US study evaluated 83 medication samples for suitability and readability of WMI. These samples were obtained from outpatient clinics at four large teaching hospitals. No WMI was presented with the drug sample 46.9% of the time. 12 When WMI was included, it was written at a reading level higher than that of the average American adult. 12 The importance of color-coded type has also been evaluated using patient questionnaires.
14 Researchers found the majority of patients (65.7%) did not like colored WMI. However, within the total group surveyed, specific colors were believed to represent distinct groups of information, such as side effects or contraindications. Patients chose red to convey side effects and red or black to convey contraindications.
14 Concerning colors, the same has been noted regarding medication labels, as patients often assign meaning to colors on specialized pharmacy labels, believing red labels are "extremely important" and yellow less important.
2,14
Adhesive medication labels Drug labels are an important component of written medication information. They have been identified as a possible cause of medication errors. 15, 16 Studies have suggested that drug labels using simple text and simple text in conjunction with icons are more likely to promote patient comprehension. 17, 18 It has also been noted that with increased numbers of warning labels, comprehension of and attention to medication warnings decreases. 17 Because of this, it may be reasonable to limit adhesive medication labels to only the one or two most important messages regarding the drug. 17 The overall theme in development of both WMI and adhesive drug labels should be simplicity and lack of clutter, making the information more inviting to view. 19 The association between drug labels and ADEs precipitating hospitalization or visits to the emergency department has come under scrutiny, 1 but the results of studies have been equivocal. In a study with patients who utilize Target pharmacies in Minnesota and New Jersey, the potential benefits of a newly designed drug label on health outcomes were evaluated. 20 Patients were provided a label with increased surface area, larger font for directions and warnings, and more white space. In addition, family members' medications were color-coded to minimize errors. Matched control patients from non-Target pharmacies were compared for health outcomes. No benefit was found with the new label in terms of preventing emergency department visits and inpatient outcomes due to ADEs. [20] [21] [22] It is not surprising that when compared with other sources of medical information (ie, media, pharmacists, nurses, WMI), patients valued most highly the information communicated by their primary care physicians. 23 In a UK survey examining this issue, it was noted that physicians actually spent less time with patients of lower socioeconomic status and provided them with less medical information. 23 In parts of Eastern Europe, parts of Asia, Central America, and many Arabian Gulf countries, the majority of medications are dispensed over-the-counter. In this setting, patients may rely more heavily on pharmacists to guide them in understanding indications for medication use, as well as expected adverse drug reactions. 24 In Qatar, a survey of patients (n = 570) filling medications at one employer's private medical clinic evaluated pharmacists' roles in guiding over-the-counter medication use, as well as patient preferences for over-the-counter medication indications. The majority of patients understood pharmacists' roles in guiding them to a particular drug for a specific indication at the point of sale. 24 Another study in Iran, however, surveyed patients (n = 671) at 19 outpatient pharmacies and discovered that only 46% of patients were informed by their pharmacists about frequency and dosage for their medications. 25 
Patient attitudes/perceptions
For patients to maximally benefit from drug information, it is important to address their attitudes toward medications, their understanding of medications, and the source of information most often being utilized. 26, 27 If drug information is not easily comprehensible and useful to patients, it is a failure. 14 Nader et al found that a large percentage of patients surveyed at outpatient pharmacies in Shiraz, Iran never looked at the WMI associated with their medications. 25 Those who were college educated used WMI more frequently than those patients without a college education. Bernardini et al also studied patients' attitudes toward package leaflets with a survey conducted at outpatient pharmacies. 27 Researchers reported that 83.5% of Italian patients surveyed (n = 1004) noted they regularly read package leaflets, but 53.3% found the information difficult to understand. In looking for specific information in the leaflet, 46.9% of patients could not easily find information for which they were looking. The majority of respondents (74.3%) noted symbols and pictograms were helpful in locating specific information. 27 In a UK qualitative study utilizing focus groups and structured interviews, researchers investigated patients' (n = 32) knowledge of side-effects of OTC medications. 26 All patients had received medication information leaflets, but only three had actually read the leaflets. The majority of patients reported receiving drug information from pharmacy assistants, physiotherapists, friends, work colleagues, books, the media, the internet, family, pharmacists, and doctors rather than the medication leaflets. Several patients expressed frustration with leaflet information, which might contain long lists of side effects that could 'scare' patients or cause them to develop a side effect based on suggestion. Most patients who had experienced a side effect were able to identify the link between the medication and the symptom based upon the timing of the reaction. 26 In Belgium, with a literacy level of 95%, a survey (n = 398) was performed to determine the attitude of the Belgian public toward WMI. Of the 89% of survey participants who read the WMI, 86% found the information useful, but 72% found it difficult to remember. Sixty-nine percent wanted more graphic illustration. Regarding confidence produced by WMI, 25% of patients did not think WMI enhanced their confidence in the medication, and 31% stated the WMI made them afraid to use the medicine. 28 This study was performed just before new Belgian laws went into effect requiring patient-centered information to be provided. 28 In considering patients' perceptions of drug warnings, it is also important to consider patients' perceptions of medication risk in general. A study by Cullen et al assessed consecutive patients (n = 399) admitted to Beaumont Hospital in Dublin, Ireland in the months of September 2003 and May 2003. 29 Patients were included in the study if they were taking one or more of the study medications, including: aspirin, proton-pump inhibitors (PPIs), warfarin, nonsteroidal antiinflammatory drugs (NSAIDS), and corticosteroids. Patients appropriately ranked corticosteroids and warfarin as unsafe medications, but often underestimated the risks associated with these drugs. NSAIDs were ranked almost as safe as PPIs, and patients identified gastrointestinal (GI) ulceration with risk of hemorrhage as the most common ADR associated with NSAIDs, but underrated the risk of the ADR. Interestingly, PPI users ranked gastritis as an adverse drug reaction for PPIs, indicating a lack of understanding of the indication for using this medication. 29 These scenarios point to the benefit of providing drug information that is user-friendly and concise in order to better educate patients. The manner in which patients evaluate WMI and determine its usefulness is associated with individual patient characteristics, 30 such as age and health literacy. In an Australian study examining patient characteristics that influence evaluation of WMI, 479 patients completed structured questionnaires, which also included the short-form Test of Functional Health Literacy in Adults (S-TOFHLA) regarding their own prescribed medication instructions. Older patients and patients with increasing numbers of medications perceived WMI to be more helpful. 30 Researchers speculated that younger patients completing questionnaires may have had higher expectations of the drug information and were consequently less satisfied. In this same study, health literacy influenced patients' comprehension of WMI and also the likelihood of using WMI in the future. 30 
Health literacy and numeracy of patients
Many studies point to low health literacy and low numeracy (ie, skill with numbers and mathematics) as a cause of impaired understanding of drug warning labels and subsequent inappropriate medication use. 2, 17, 21, 31 Low literacy can lead to poor health outcomes secondary to medication noncompliance. 21, 32 Several studies suggest that health literacy alone is a predictor of medication adherence and medication knowledge. 31, 33, 34 Unclear labeling and icons can contribute to patient frustration. 2 In addition, extensive printed drug information written at a reading level higher than that of the average reader can also contribute to patient dissatisfaction and inaccurate medication administration. 2, 12, 17, 35 It has been noted that with decreasing levels of education 27, 36 and increasing numbers of prescriptions, 36 the percentage of patients reporting lack of comprehension of WMI increases.
Utilizing qualitative methodology, Wolf et al evaluated patient misunderstanding of drug label instructions in patients (n = 395) at three different United States primary care outpatient clinics. 35 Patients were interviewed and literacy was assessed with the Rapid Estimate of Adult Literacy in Medicine (REALM). Six themes surfaced as causes for patient misunderstanding of drug labels: label language, complexity of instructions, implicit versus explicit dosage intervals, presence of distractors, label familiarity, and attentiveness to label instructions. 35 Patients with reading levels below 6th grade were unable to interpret common words on labels such as antibiotic (79%), orally (73%), teaspoonful (70%), medication (48%), prescription (45%), and dose (35%). Patients were asked to read and demonstrate understanding of dosage instructions for five common prescription medications. The ability to read dosage instructions is not always associated with comprehension of dosing instructions. 35 When verbally given instructions to "take two tablets by mouth twice daily," and asked what the total number of pills per day would be, one third of patients could not state the correct answer. 35 Even when patients could read labels and seemed to understand instructions, actual demonstration of comprehension was significantly lower. Both of these findings were more pronounced in patients with low literacy. 35 In addition, limited English proficiency may affect interpretation of drug warnings. In a 2009 survey of pharmacies (n = 764) in four states in the US with fast-growing or large Latino populations, 34.9% of pharmacies reported that they were unable to provide any Spanish translations and 21.7% were only able to provide limited translation services. This can significantly decrease appropriate medication compliance among this population. 37 educating patients and physicians
Patients' understanding of warning information and subsequent behavior
There is a critical balance in providing meaningful information and creating unwarranted fear when educating patients about medications. In the previously mentioned Belgian study, some respondents noted that package inserts made them fearful. 28 In a US telephone survey (n = 1223) by Morris et al investigating the nature and source of information provided to patients regarding prescription drugs, 12% stated that they expected to have a drug side effect, but only 9% said that they actually experienced one. 22 It was noted that if patients did experience a side effect, the most frequently cited action was to call their physician (40%). In a more recent study, the US Military Health System evaluated trends in rosiglitazone use following safety warnings in 2007. This was a study of prescription drug fills among a cohort of beneficiaries with diabetes enrolled in TRICARE, the military's health insurance program. Overall, results showed patients and providers responded quickly to widespread negative information about rosiglitazone with the number of refills for rosiglitazone declining by more than 50% following warnings. 38 In contrast, when Health Canada released three warnings (2002-2005) of increased risk of stroke or death in elderly patients with dementia who were taking antipsychotics, the rate of use of these drugs increased by 20% from the month prior to the first warnings in September 2002 through the end of the study in February 2007. 39 Educating physicians regarding alternative treatments 
Physician education in providing appropriate drug information
Physicians play a crucial role in the transmission of both written and verbal medication information to patients. It is therefore important for governing agencies to be able to communicate effectively and efficiently with health care providers as new problems arise with drugs or medical products. 40 In a review by Goldman, passive interventions such as 'Dear Doctor' letters or other printed material alone are often ineffective in communicating product risk and ensuring practice improvement. 40 Personal communication with physicians on a regular basis has shown benefit as evidenced in a study by May et al. 41 In this study of Australian physicians (n = 210), one group receiving regular continuing education visits on therapeutics specifically related to minimizing risks of NSAID usage was compared with physicians not receiving this service. A significant reduction in NSAID usage was noted in the intervention compared to the control group (28% vs 9%), and there was a 70% reduction in hospital admissions for GI bleeds in the patients of intervention group physicians. 41 The authors concluded that prescriber education was a factor in decreasing hospitalizations for NSAID-induced adverse effects. 41 Clearly, effective education of physicians can in turn improve outcomes for patients.
Discussion
The challenge is to provide patients with meaningful, concise drug information and prevent ADEs. Suggestions for improvement (as noted in the studies reviewed) have focused upon physicians, who are at the helm of providing drug information to patients; drug manufacturers, who produce the medication inserts; pharmacists, who may provide counseling at the point of sale; and consumers (patients), with a focus on health literacy. Evaluation of the most effective means of communication is warranted given the issues surrounding medication usage (ie, drug-drug interactions/ contraindications, monitoring, side effects, off-label use, etc). Also, multiple modalities of communication with patients should be used whenever possible to improve patient understanding. 40 
Development of standards/regulations
There is a need for industry and/or governmental regulation in the area of WMI and patient warning labels. The goal would be to promote patient safety and useful knowledge regarding medications. 2 In the United States, the Federal Food, Drug, and Cosmetic Act of 1938 gave the Food and Drug Administration (FDA) authority to oversee reform of drug labels and package inserts; however, adhesive warning labels were not considered within the scope of this act and have not been addressed. 2 In Europe, the European Commission developed standards in 1992 stating that a package leaflet, directed at consumers and providing comprehensible information, must be included in packaging of medicinal products. 42 In 1998, another European Commission guideline on readability of the label and package leaflet updated this guideline. 43 Despite these efforts, studies of package leaflets in the UK, Germany, and Italy reveal lack of compliance with overall recommendations and poor readability and comprehensibility among patients. 10, 11, 27 Amendments to the 1998 European guidelines were most recently published in January of 2009 and specifically required patient participation in the development of patient information leaflets, as well as accommodations for Braille, and a standardized order and format for presentation of the information. 44 Outcomes of these latest recommendations have not been reported yet.
In the United States, the Department of Health and Human Services, the FDA, the American Pharmacists Association, the American Society of Health-System Pharmacists, and the National Association of Boards of Pharmacy, collaborated in the development of the Keystone Dialogue in 1996. This resulted in recommendations to involve consumers in the development of package labels and inserts among other plans for improving available medication information. 2, 17, 45 Thus far, minimal progress has occurred in improving and standardizing warning labels. 17 Additional work is needed in the evolution of evidencebased standards to improve development of patient-centered prescription labels. 17 
The pharmaceutical industry: wMI development
Interpretation of written medical information will differ from patient to patient, and this must be considered when developing a plan to improve written information provided with medications. 30 Prescription drug labels and WMI should use simple and concise language, with explicit doses and dosing intervals. 35 It is most important for pharmaceutical companies to test WMI and drug labels with a representative patient sample to maximize comprehension and readability. 2, 11, 13, 17, 27, 30, 46 Focus groups Patients' understanding of drug warnings have been utilized in this effort 46 and changes have been made based upon feedback from participants. The WMI and drug labeling products are then retested with a patient sample. This process has resulted in the development of much simpler text and icons for 10 common medication warning labels. 46 
Suggestions for improvement of wMI
The information provided in WMI is not the only important concept to be considered in its development. Appropriate font, large text, appropriate reading level, pictorial aids, and prominence of important warnings are all important for improving patients' perceptions of drug warnings. 12, 13, 35 In a study by Wolf et al, patients suggested the use of numeric symbols was preferable to the written word whenever possible (ie, "2" vs "two"). 35 Patient leaflet design and layout are key aspects which may make information more appealing and more likely to be read. Appropriate use of white space, color text or pictures, and consistent use of headings and bullet points may also make information more inviting, although this has not been proven. 13, 19 Other suggestions for improvement have included quantifying doses in terms of tablets or volume in standard measures, avoiding foreign words, using short and precise information only, and avoiding nonquantifiable statements. 11, 47 Cultural differences should also be considered, as it is known that different cultures may interpret pictograms and symbols differently. 27 Although challenging, the goal is to provide information that is comprehensible to people of different cultures, ages, levels of education, and types of employment whenever possible. 27 Physicians: effective receipt and transmission of drug information Acknowledging the time constraints faced by physicians, it is important to use maximally effective communication strategies when educating physicians regarding updates in medication information. Information should be clinically based and relevant to daily patient care. Question and answer formats have been suggested, although not specifically studied for effectiveness. Use of web-based notifications via email or other electronic means should be encouraged. Educational efforts should promote greater awareness of medication side effects, management, and reporting. Education should be an ongoing process, and medical learners should be exposed many times during their educational experience through multiple means including clinical experiences, didactic lectures, and interaction with pharmacists. 40 
Patient education
Health professionals such as physicians and pharmacists must remember the vital role they play in educating patients of all backgrounds and literacy levels. Improving WMI and drug labels can improve comprehensibility of drug information and knowledge of side effects, but this is most useful in patients with adequate health literacy. Unfortunately, those with lower literacy levels seem to obtain minimal benefit from changes in WMI or drug labeling. 21 It is therefore critically important for physicians and pharmacists to increase communication efforts with patients of lower literacy levels, as this may be their primary source of information. Educating consumers on the active ingredients of over-the-counter medications and the importance of reading drug labels may contribute to better knowledge. Patients perceive that over-the-counter prescriptions cannot cause harm. 48 This is a dangerous misconception that may be helped by ad campaigns, public health policy, and improved labeling on over-the-counter drugs.
As standards in WMI evolve, patients should be educated on the basics of interpreting drug information. For example, if standard pictograms or symbols are chosen for conveying the information, public advertisement campaigns and curriculum in school health classes can be used to disseminate the common standard. 27 The goal of patient education is not only to reduce ADRs, but also to meet the increasing expectations that consumers are demanding of health care systems in general and physicians specifically. 29 
Patients as informed consumers
Government initiatives throughout Europe and the United States have encouraged personal responsibility of patients so they will be more involved in health care decisions and plans of care. 13, 49 At the level of drug administration, this requires patients to know more about their own medications. Ziegler et al found that 1905 of 2500 patients surveyed (76.2%) at outpatient clinics in the US wanted their physicians to tell them about all possible side effects, regardless of how rare or how many potential side effects there may be. 50 This task would be daunting for any physician, and if followed in the strictest sense, would make physicians ineffective and overburdened. The desire for drug information highlights the importance of patients taking some initiative in learning about medications independently. Interventions targeting patient self efficacy encourage patients to question providers regarding medications, seek information from pharmacists, utilize the information-rich internet to access viable medication information websites, submit your manuscript | www.dovepress.com
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and take time to read package leaflets. Although this may be cumbersome, the benefits to patients and their families are potentially great.
Continuing challenges Medication information in developing countries
By necessity, the types of drug information supplied in developing countries in Asia have been quite different than that supplied in developed countries. 51 Over time, available drug information in developing countries is becoming more comparable to that in most developed countries. However, the complexity of WMI in developed countries can be especially cumbersome for those in developing countries. Direct duplication of drug information from developed countries is not necessarily the standard in determining the appropriateness of drug information in developing countries. Rather than focusing on medication information, local health challenges (eg, tuberculosis, leprosy, or endemic tropical diseases), may take precedence.
Even if complete written medical information were available, literacy plays a significant role in the usefulness of WMI. Local customs and physician shortages may affect the nature of drug information supplied. The lack of literacy within many countries makes verbal, person-to-person dissemination of information the most effective means of communicating potential adverse side effects and appropriate methods of drug administration. 51, 52 The use of radio and sometimes television has become a more effective way of communicating drug and health information relating to local endemic problems. Detailed instructions with a series of pictograms and very few, simple words have been used to communicate drug information. No matter how the information is conveyed, adverse drug reaction information should be described in terms of severity, order of importance, and frequency. 51 In an article proposing strategies for improving use of drugs in developing countries, Laing et al offer suggestions involving drug information and patient education. 53 Pharmacists and drug marketers should be trained to offer useful advice on health and drugs. 53 Results of studies in Indonesia, Kenya, Nepal, and the Philippines have shown improvement in the quality of practice when health care employees are trained in specifically targeted diseases. 52, 54 Consumer organizations and governments should be encouraged to promote education on drugs with advertising and patientoriented WMI that communicate clear statements of risk and potential adverse drug effects. 53 
Conclusion
This review has provided a discussion of the many challenges present in the communication of adverse drug reaction warnings to patients. The presence of adequate health literacy is a prerequisite for patients to understand written and verbal drug reaction warnings. Efforts to communicate verbally, emphasize laymen's language, utilize symbology in written medical information all show promise. Patients value medical information the most when it comes from the prescribing physician, but the expectation to receive counseling about all possible drug side effects is neither practical nor desirable. Too much information has the potential to frighten patients, encourage noncompliance, or dilute important and common side effects in a sea of information. One potential solution is to use a multidisciplinary approach when presenting drug warning information. The ideal approach would involve pharmacists and nurses and disease-specific counselors, whenever possible. Medication remains a key tool in modern medicine and patient safety is a top priority. Medications have the potential to both benefit and harm recipients. It follows that responsible use of medications requires effective communication of rationale for use, administration instructions, and potential harms. Additional research is needed to define best practices in communicating the likelihood of adverse events, balanced with the benefits provided by the drug, in order to enable consumers to make informed decisions regarding treatment of personal health issues.
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